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REMARKS 

Upon entry of the present amendment, claims 1-36 and 41-47 are pending in this 
application. 

Also submitted with this response is an Information Disclosure Statement for 
consideration by the Examiner, and the appropriate fee under 37 CFR §1.1 7(p). 

Applicants note with appreciation the recognition that claims 8-16, 18, 20, 21, 23, and 
25-36 are patentable over the art of record. 

Claims 37-40 are cancelled without prejudice or disclaimer. Claims 1-12 and 41-47 
have been amended to clarify the subject matter Applicants consider the claimed invention. 
Support for the amended claims is found throughout the application and claims as originally 
filed, see, e.g., claims 17, 22, 27, and 32, and Figure(s) 3, 14, 39, and 44. No new matter is 
added. In particular, the terms "phenolic" and/or "moiety" have been deleted from claims 1-7, 
10, and 12 and replaced with the new terms "hydroxyl" or "group". The new terms are 
respectfully submitted to be more precise and more in keeping with Applicants' intent and 
disclosure. Therefore, it is clearer that the claims, as amended herein, include within their 
scope and distinctly point out trimethoxyphenyl-substituted indole ligands that are substituted 
further with one or more hydroxyl functional groups {i.e., -OH), rather than a phenolic group 
{i.e., Ar-OH). 

The Examiner's rejections and objections are addressed in turn as set forth in the Office 

Action. 

RESTRICTION UNDER 35 U.S.C §121 AND 35 U.S.C §372 

Applicants affirm the provisional election that was made during a telephonic interview 
with the examiner on September 8, 2003. Applicants wish to prosecute the invention of Group 
I, Claims 1-36 and 41-47, and withdraw their traversal. Claims 37-40 have been cancelled 
without prejudice or disclaimer. Applicants reserve the option to prosecute any of the cancelled 
subject matter in a future divisional patent application(s). 

OBJECTION TO SPECIFIC A TION UNDER 3 7 CFR L 72(b) 

Applicants hereby submit an Abstract as an attachment to this response in order to 
comply with the requirements of 37 CFR 1.72(b). 
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REJECTION UNDER 35 U.S.C§112, SECOND PARAGRAPH 

Claims 2, 7 and 41-47 were rejected under 35 U.S.C. §1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter Applicants 
regard as the invention. Claim 2 has been amended to include a closed parenthesis, in 
accordance with the Examiner's suggestion. Claim 7 has been amended to delete the duplicate 
parenthesis and the duplicate phrase "may be the same or different". 

In claims 41, 42, 44, and 45, the Examiner considered the phrase "tubul in-containing 
system" to be unclear. In order to overcome this rejection, the amended claims now recite that 
the inhibition of tubulin polymerization takes place in a cell. 

Claims 41, 43, 46, and 47 have been amended to insert the phrase "one" between any 
and of Claims 1-36, in accordance with the Examiner's suggestion. 

Claim 43 has been amended to a) replace the phrase "host" with "mammal" and b) 
insert the phrase "therapeutically effective amount of, in accordance with the Examiner's 

suggestion. 

Claim 45 has been amended to replace the phrase "may be chosen from the group 
containing" with "is selected from the group consisting of, in accordance with the Examiner's 
suggestion. 

Claim 46 has been amended to replace the phrase "A preparation for pharmaceutical use 
containing" with "A pharmaceutical composition comprising", in accordance with the 
Examiner's suggestion. 

The Examiner considered Claim 47 to be unclear as to what is being administered or 
where the tumor vasculature is being destroyed. Claim 47 has amended to distinctly point out 
that tumor vasculature destroyed is located in a patient and that any of the compounds of claims 
1-36 may be administered to destroy the tumor vasculature located in a patient. 

Applicants respectfully submit that the above amendments and comments obviate the 
rejection under 35 U.S.C. §112, second paragraph, and accordingly request withdrawal of the 
rejection. 

REJECTION UNDER 35 U.S.C §101 

Claim 46 was rejected under 35 U.S.C. §101 because the claimed recitation of a use 
does not set forth the steps involved in the process. Applicants respectfully note that original 
claim 46 was directed to a composition for pharmaceutical use, but for clarity the claim has 
been amended to explicitly state that the claim recites a "pharmaceutical composition". 
Applicants respectfully submit that withdrawal of this rejection is proper. 
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REJECTION UNDER 35 U.S.C §102 

Claims 1-6, 17, 19, 22, 24 and 41-47 stand rejected under 35 U.S.C. § 102(e) as being 
anticipated by Pero et aL, US Patent No. 6,538,038 (referred to hereafter as "Pero"). 

Applicants traverse. Applicants respectfully submit that the Publication is not prior art 
under 35 U.S.C. § 102(e), since the claimed invention was invented by Applicants prior to the 
effective date of the reference. Submitted with this response is a Declaration under 37 C.F.R. 
§1.131 executed by Kevin G. Pinney, who is listed as an inventor in the subject application (the 
"Declaration"). Dr. Pinney is a research professor in synthetic organic chemistry at Baylor 
University, the Assignee of the subject application. As principal investigator and thesis 
advisor. Dr. Pinney supervised the work of several graduate and undergraduate students in his 
laboratory, many of whom worked on projects related to the reduction to practice of the present 
invention. The Declaration demonstrates his sole invention of the subject matter of Claims 1-6, 
17, 19, 22, 24, and 41-47, prior to the effective date of Pero. The prior of invention of 
Compounds XVH and XVin (Claims 17 and 19); generic trimethoxyphenyl-substituted indole 
ligands and their methods of use (Claims 1-3, 41-47); and positional isomers of these 
compounds (Claims 4-6, 22, and 24), are addressed separately as set forth below. 

a) Prior Invention of Claims 1 7 and 19 

Declarant Pinney unequivocally states that he conceived of Compound XVn and 
Compound XVni (collectively, the "Compounds") as claimed in pending Claims 17 and 19 
respectively, at a date prior to February 16, 2000, the effective date of Pero. The Declarant 
provides evidentiary support for this statement in the form of Exhibit 3 of the Declaration. 
Exhibit 3 is a copy of select pages from the May 1999 thesis manuscript of Feng Wang, a 
graduate student performing research in the laboratory of Kevin Pinney ("the Wang thesis"). 
The Wang thesis reports the synthesis of Compound 33, a non-hydroxylated analog of 
Compound XVH. Based on the promising anti-tubulin polymerization and anti-mitotic activity 
of Compound 33, Declarant Piimey proposed the synthesis of hydroxylated analogs of 
Compound 33. Several of these hydroxylated analogs are depicted in the Wang thesis, 
including Compound XVn. Declarant Pinney theorized that Compound XVn would have 
beneficial properties, namely anti-tubulin polymerization and anti-mitotic activity. Therefore, 
the Wang thesis provides prima facie evidence that Declarant Pinney conceived of Compound 
XVn prior to the effective filing date of Pero. 

Submitted with this response is a priority claim under 35 U.S.C. §1 19(e) to Provisional 
Patent Application No. 60/154,639 which the Applicants filed in the USPTO on September 17, 
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1999 (hereinafter the "Provisional"). The Provisional provided a detailed description of the 
synthesis of Compound 33 (see Schemes 1-4, pages 1 1-15 and Example 1, pages 15-17), its 
tubulin binding activity (see Example 2, page 1 7), and its cytotoxicity towards tumor cells (see 
Examples 3 and 4, page 18). The Provisional also clearly indicated that a hydroxylated version 
of Compound 33 was envisioned (see page 19 of the Provisional, lines 20-24): 

"Phenolic groups may also have activity on these described indole ligands. The 
synthesis of any of these modified indole ligands will be very straight-forward 
for anyone skilled in the art, and often will only involve a different choice of 
initial starting materials. To prepare these alternative ligands, the same synthetic 
Schemes 1-4, or similar schemes with only slight modifications may be 
employed." 

Having conceived of Compound XVn, Declarant Pinney recognized the importance of 
using phosphate ester derivatives of it and other hydroxylated indole compounds, since the 
addition of such a group would be expected to impart improved water solubility to the 
compound. Additionally, it was theorized that these phosphate prodrugs would be selectively 
dephosphorylated in the body to generate their active, hydroxylated counterparts. Most 
importantly, Declarant Pinney realized at the time of his invention that a phosphate ester group 
could also be necessary for improved tumor growth control through destruction of tumor 
vasculature. Applicants again stated in the Provisional that the phosphate ester portion is an 
important molecular feature for targeting the compound to sites of enhanced vascularization 
such as those found in a tumor (see page 5, lines 5-10). Having recognized the value of an 
indole phosphate ester prodrug. Declarant Pinney conceived and proposed the synthesis of 
Compound XVni, the phosphate ester prodrug of Compound XVn, again, prior to the effective 
filing date of Pero. 

After conceiving of the Compounds, Declarant Pirmey then diligently.proceeded to 
reduce his invention to practice. Discussion notes submitted as Exhibit 4^ the Declaration 
demonstrate that Dr. Pinney had initiated attempts to synthesize the Compounds as early as 
January 17, 2000, almost a fiiU month before the filing date of Pero. Declarant Piimey devised 
a complete synthetic scheme for the Compounds (see "Scheme III" of Exhibit 5), based on 
methods well known in the art, and presented this scheme in a supplemental grant proposal to 
OXiGENE, the Assignee of the Pero application, prior to the filing date of Pero. This scheme 
appears in the present application in FIGs 12, 13 and 14. 

Throughout the period fi*om just prior to the February 1 6, 2000 filing date of Pero and 
up until at least May 30, 2000, Declarant Pinney enlisted technical assistance from an 
undergraduate chemistry student. Heather O'Dell, in order to prepare the Compounds. As 
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evidenced by several laboratory notebook entries from this period (see Exhibit 6 of 
Declaration), Ms. O'Dell made several attempts to obtain the necessary starting materials for 
the synthesis of the Compounds using the scheme devised by Dr. Pinney. Unfortunately, these 
attempts did not result in sufficient amounts of material, nor could it be conclusively 
demonstrated that these materials had indeed been successfully synthesized. Therefore, in 
order to expedite the synthesis of the materials, Declarant Pinney enlisted more experienced 
student and technician chemists in order to work on the reduction to practice of the ^ 
Compounds. One of these students, Mallinath Hadimani, began to make progress towards this 
goal shortly after taking up work on the project as early as June 1 8'^, 2000. In several 
laboratory notebook entries submitted as Exhibit 7 of the Declaration, Hadimani records 
progress towards the synthesis of Intermediate #1, the TBS-protected 2-bromo-3-hydroxy-4- 
melhoxyacetophenone. Hadimani successfully obtained Intermediate #1 on July 23, 2000. 

Hadimani continued with diligence in his laboratory work through and after September 
15, 2000, at which time Applicants constructively reduced their invention to practice by filing a 
PCX Application designating the United States of America (International PCX Application No. 
PCX/USOO/25408) and listing the same description and claims as currently pending in the 
subject Application. 

Declarant Pinney continued with diligence to actually reduce the invention to practice 
by synthesizing the Compounds. Declarant Pinney assembled a larger team of chemists (see 
Exhibit 8 of Declaration), all of whom independently but under Dr. Pinney' s direction worked 
towards this goal. Notebook entries from one of these chemists, Jimmy Kessler, demonstrate 
that he successfully obtained Intermediate #2 on September 28, 2000, and Compound XVII 
shortly thereafter, on October 10, 2000 (see Exhibit 9 of Declaration). Mallinath Hadimani 
continued on with the phosphorylation of Compound XVH, and successfully obtained 
Compound XVni on November 13, 2000, as evidenced by his notebook entries in Exhibit 10. 

When taken together, all of the foregoing activities demonstrate reasonable and 
continuous diligence by Dr. Pinney in both constructively and actually reducing his invention to 
practice. 

b) Prior Invention of Claims 1-6, 22, 24, 41-47 

In the view of the Examiner, Claims 1-6, 22, and 24 are also anticipated by Pero. 
Applicants traverse this rejection for at least one of the following reasons. Firstly, in order to 
anticipate Claims 4-6, 22, and 24, Pero must teach each and every element and feature of these 
claims. Xhe only compounds discussed or described in the Pero application that are relevant to 
these claims are Compounds XVn and XVni. But as noted above, the Pero reference has been 
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removed as prior art since these compounds were invented prior to the effective Pero reference 
date. Accordingly, Applicants submit that the 102(e) rejection does not apply to Claims 4-6, 
22, and 24 as amended, and should be withdrawn. 

Secondly, as the Declarants note, the subject matter of Claims 1-6 was clearly set out in 
claims accompanying the Provisional. For example. Provisional claim 5 is a substantial 
duplicate of pending Claim 1 in the Application as it recites a generic structure for indole-based 
anti-mitotic agents containing a "phenolic moiety", i.e., an aryl ring with a hydroxyl group. 
Therefore the subject matter of these claims was constructively reduced to practice at least as 
early as the priority patent application. Thirdly, the Declaration submitted herewith establishes 
prior invention of the subject matter of Claims 17 and 19, and therefore also the subject matter 
of Claims 1-3, since Claim 1 as a whole reads on the species of Claim 17 and Claim 1 and 2 
both read on the species claimed in Claim 19 (see MPEP 715.02). 

Rejected claims 41-47 are thus not anticipated by Pero for at least the same reasons as 
recited with regard to the independent claims from which they depend. 
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CONCLUSION 



In view of the aforementioned remarks and amendments, the Applicants believe that 
each of pending claims is in condition for allowance. Reconsideration, withdrawal of the 
rejections, and passage of the case to issue is respectfully requested. A notice to this effect is 
earnestly solicited. 

If, upon receipt and review of this amendment, the Examiner believes that the present 
application is not in condition for allowance and that changes can be suggested which would 
place the claims in allowable form, the Examiner is respectfully requested to call Applicant's 
undersigned counsel at the number provided below. 



Wot R. Elrifi, Reg. No^39,529' 
Naomi S. Biswas, Reg. No. 38,384 
Nicholas P. Triano III, Reg. No. 36,397 
. Attorneys for Applicants 
MINTZ LEVIN COHN FERRIS 
GLOVSKY & POPEG PC 
Customer Number 30623 
Tel: (617)542-6000 
Fax: (617)542-2241 




Dated: March 9, 2004 
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Exhibit 1 - Pending claims 



(see attached) 



10 



is claimed is: 



A compound of the structure: 




wherein 

through contain at least one phenolic moiety or at least one amine group 
(NHj, NHR*, or NRV where R^ and R^ are the same or different alkyl having up 
to 8 carbon atoms), benzyl, or aryl while the remaining R* through R^ are 
hydrogen. 

A compound of the structure: 




wherein 

R' through R^ contain at least one phosphate ester moiety (-OP(0)(0"]Vr')2) or a 
phosphoramidate (-NP(0)(0*Mr)2) where M is a cation or (-NP(0)(0R)2 ) where 



R is an alkyl with up to 8 carbon atoms (the two R groups are the same or 
different, benzyl, or aryl while the remaining through R^ are hydrogen. 

A compound of the structure: 




wherein 



R* through R^ contain at least one phosphate ester moiety (-0P(0)(0"M*)2) or a 
phosphoramidate (-NP(0)(01Vf)2) where M is a cation or (-NP(0)(0R)2) where 
R is an alkyl with up to 8 carbon atoms (the two R groups are the same or 
different), benzyl, or aryl while the remaining R* through R^ are hydrogen, and 
R^ is hydrogen or alkyl. 

A compound of the structure: 




R3 ^ 



wherein 



R^ through R^ contain at least one phenolic moiety or at least one amine (NHj, 
NHR\ or NR^R^ where R^ and R^ the same or different alkyl having up to 8 



carbon atoms, benzyl, or aryl groups) while the remaining R' through are a 
hydrogen. 

A compound of the structure: 




wherein 

R' through R^ contain at least one phosphate ester moiety (-OP(0)(0"lvr)2) or a 
phosphoramidate ("NP(0)(0'M^2) where M is a cation or (•:NP(0)(0R)2) where 
R is an alkyl with up to 8 carbon atoms (the two R groups are the same or 
different), benzyl, or aryl while the remaining R^ through R^ are hydrogen. 

6. A compound of the structure: 




wherein 

R' through R^ contain at least one phosphate ester moiety (-0P(0)(0TMr)2) or a 
phosphoramidate (-NP(0)(0"lvr)2) where M == a cation or (-NP(0)(0R)2 ) where 
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R is an alkyl.with up to 8 carbon atoms (the two R groups are the same or 
different), or benzyl, or aryl groups, while the remaining R^ through are a 
hydrogen and R^ is hydrogen or alkyL 

A compound of the structure: 




wherein 

R* through R^ contain at least one phenolic moiety or at least one amine group 
(NHj, NHRor NR^R^ where R^ and R^ are the same or different alkyl having up 
to 8 carbon atoms may be the same or different), or ben2yl, or aryl groups) while 
the remaining R' through R^ are a hydrogen. 

8. A compound of the structure: 




wherein 



through contain at least one phosphate ester (-0P(0)(0'M*)2) or a 
phosphoramidate (-NP(0)(0"M:')2) where M is a cation or (-NP(0)(0R)2 ) where 
R is an alkyl with up to 8 carbon atoms (the two R groups are the same or 
different), ben2yl, or aryl while the remaining R* through R^ are hydrogen. 

A compound of the structure: 




wherein 

R' through R^ contain at least one phosphate ester (■0P(0)(0'M^)2) 
phosphoramidate (-NP(0)(0'M^2) where M is a cation or (-NP(0)(0R)2) where 
R is an alkyl with up to '8 carbon atoms (the two R groups are the same or 
different), benzyl, or aryl, while the remaining R^ through R^ are hydrogen, and 
R^ is hydrogen or alkyl. 

10. A compound of the structure: 




wherein 



\6 



through contain at least one phenolic moiety or at least one amine group (NHj, 
NHR' , or NR^R^ where R^ and R^ are Ihe same or different alky I having upt to 8 carbon 
atoms, benzyl, or aryl) while the remaining R^ through R^ are a hydrogen. 

A compound of the structure: 




wherein 

R^ through R^ contain at least one phosphate ester (-0P(0)(0"]Vf)2) ^ phosphoramidate 
(-NP(0)(0 M*)2) where M is a cation or (-NP(0)(OR)2 ) where R is an alkyl with up to 
8 carbon atoms (the two R groups are the same or different), benzyl, or aryl, while the 
remaining R* through R^ are hydrogen. 

12. A compound of the structure: 




wherein 

R' through R^ contam at least one phosphate ester moiety (-0P(0)(0'M*)2) or a 
phosphoramidate (-NP(0)(OM')2) where M is a cation or (-.NP(0)(OR)2 ) where R is an 



alkyl with up to 8 carbon atoms (the two R groups are the same or different), benzyl, 
aryl while the remaining through R^ are hydrogen, and R*' is hydrogen or alkyl. 

13. A compound of the structure: 




I 

H 

15. A compound of the structure: 

OCH3 




H3CO OCH3 



n 



1 7. A compound of the structure: 




19. A compound of the structure: 




H OCH2CH3 



A compound of the structure: 



H3CO 



OCH3 




OCH3 

NO® 

H OQ ^® 



A compound of the structure: 





25 . A compound of the structure: 




H OCH:^H3 



26. A compound of the structure: 




H O© 



27. A-compound of the structure: 




A compound of the structure: 




H3CO OCH3 
A compoxmd of the structure: 




A compound of the structure: 




A compound of the structure: 




A compound of the structure: 




A compound of the structure: 




A compound of the structure: 




wherein 

R is chosen to be any appropriate alkyl or branched alkyl having up to 8 carbon 
atoms, the two R groups may be the same or different. 
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39. A compound of the structure: 




40. A compound of the structure: 




wherein 
is a cation. 

r 

41. A method for inhibitiing tubulin polymerization by contacting a tubulin- 
containing system with an effective amount of a compound described in any of claims 1-40. 

42. The method of claim 41 wherein said system is in a tumor cell. 

43. A method of treating a host afflicted with a neoplastic disease by administering 
to said host a compound described in any of claims 1-40. 

44. The method of claims 41, wherein the contacted system is located in a patient. 

45. The method of claim 41 described further as for treating cancer, wherein said 
cancer may be chosen from the group containing leukemia, lung, colon, thyroid, CNS, 
melanoma, ovarian, renal, prostate, and breast cancers. 



46. A preparation for pharmaceutical use containing a compound from any of claims 
1-40 as an active component along with a pharmaceutically acceptable carrier. 

47. A method for selectively targeting and destroying tumor vasculature comprising 
administering an effective amount of a compound described in any of claims 1-40. 



Applicant($): Kevin G. Pinney 
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Exhibit 2 - Amended claims in Response to Office Action accompanying this 

petition 

MAR 0 9 2004 , ^^^^ attached) 



(Currently Amended) A compound of the structure: 



OCH. 




OCH3 



wherein 

through contain at least one hydroxy! gnroup p henolic moietv^ or at least one amine 
group (NH2, NHR^NHR^, or NR^R^ where R^ and R^ are the same or different alkyl 
having up to 8 carbon atoms), benzyl, or aryl while the remaining R^ through R^ are 
hydrogen . 

(Currently Amended) A compound of the structure: 



CH3 



CH3 



H3C 




OCH3 



wherein 



R* through R^ contain at least one phosphate ester moiety (-OP(0)(0"M^)2) or a 
phosphoramidate (-NP(0)(0'M^)2) where M is a cation or (-NP(0)(OR)2 ) where R is 
an alkyl with up to 8 carbon atoms (the two R groups are the same or different], benzyl, 
or aryl while the remaining R^ through R^ are hydrogen . 



(Currently Amended) A compound of the structure: 



OCH3 



CH3 




OCH3 



wherein 



through contain at least one phosphate ester moi e t>^ (-0P(0)(0"M^)2) or a 
phosphoramidate (-NP(0)(0'M^)2) where M is a cation or (-NP(0)(0R)2) where R is an 
alkyl with up to 8 carbon atoms (the two R groups are the same or different), b e nzyl, or 
€iPfl while the remaining R^ through R^ are hydrogen, and R^ is hydrogen or alkyl . 

(Currently Amended) A compound of the structure: 




wherein 

R^ through R^ contain at least one hvdroxvl phenolic moi e ty or at least one amine (NH2, 
NHR^NHR^, or NRV where R^ and R^ the same or different alkyl having up to 8 
carbon atoms , benzyl, or aryl groups ) while the remaining R* through R^ are a 
hydrogen. 

(Currently Amended) A compound of the structure: 




wherein 

R^ through R^ contain at least one phosphate ester moi e ty (-0P(0)(0"M^)2) or a 
phosphoramidate (-NP(0)(0"M^)2) where M is a cation or (-NP(0)(0R)2) where R is an 
alkyl with up to 8 carbon atoms (the two R groups are the same or different), benzyl, or 
while the remaining R' through R^ are hydrogen . 



(Currently Amended) A compound of the structure: 




wherein 

through contain at least one phosphate ester moi e ty (-0P(0)(0"M^)2) or a 
phosphoramidate (-NP(0)(0"M'')2) where M is= a cation or (-NP(0)(0R)2 ) where R is 
an alkyl with up to 8 carbon atoms (the two R groups are the same or different), er 
b e nzyl, or ar>1 groups, while the remaining R^ through R^ are a hydrogen and R^ is 
hydrogen or alkyl , 

(Currently Amended) A compound of the structure: 

.4 9CH3 




wherein 

R* through R^ contain at least one hvdroxvl group ph e nolic moi e ty or at least one amine 
group (NH2, NH RNHR^ or NRV where R^ and R^ are the same or different alkyl 
having up to 8 carbon atoms may b e th e sam e or diff e r e nt), or b e nzyl, or aryl groups ) 
while the remaining R* through R^ are a hydrogen. 

(Currently Amended) A compound of the structure: 



99 




wherein 

through contain at least one phosphate ester (-0P(0)(0"M^)2) or a 
phosphoramidate (-NP(0)(0'M'^)2) where M is a cation or (-NP(0)(OR)2 ) where R is 
an alkyl with up to 8 carbon atoms (the two R groups are the same or different), benzyl, 
or aryl while the remaining R^ through R^ are hydrogen. 

9. (Currently Amended) A compound of the structure: 




wherein 

R* through R^ contain at least one phosphate ester (-OP(0)(0"M^)2) or 
phosphoramidate (-NP(0)(0'M^)2) where M is a cation or (-NP(0)(0R)2) where R is an 
alkyl with up to 8 carbon atoms (the two R groups are the same or different), b e nzyl, or 
arylj while the remaining R^ through R^ are hydrogen, and R^ is hydrogen or alkyl. 

10. (Currently Amended) A compound of the structure: 




3o 



wherein 

through contain at least one hydroxy! group phenolic moi e ty or at least one amine 
group (NH2, NHRNHR^, or NRV where R^ and R^ are the same or different alkyl 
having upt to 8 carbon atoms, benzyl, or aryl) while the remaining R* through R^ are a 
hydrogen. 

1 1 . (Currently Amended) A compound of the structure: 




wherein 

R^ through R^ contain at least one phosphate ester (-0P(0)(0'M^)2) or a 
phosphoramidate (-NP(0)(0'Ivr')2) where M is a cation or (-NP(0)(0R)2 ) where R is 
an alkyl with up to 8 carbon atoms (the two R groups are the same or different), b e nzyl, 
or aryl, while the remaining R^ through R^ are hydrogen. 

12. (Currently Amended) A compound of the structure: 




wherein 

R^ through R^ contain at least one phosphate ester moi e ty (-0P(0)(0"M'^)2) or a 
phosphoramidate (-NP(0)(0"]V02) where M is a cation or (-NP(0)(0R)2 ) where R is 
an alkyl with up to 8 carbon atoms (the two R groups are the same or different), benzyl, 
or aryl while the remaining R^ through R^ are hydrogen, and R^ is hydrogen or alkyl. 
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(Original) A compound of the structure: 




(Original) A compound of the structure: 




I 

H 

(Original) A compound of the structure: 




3a 



(Original) A compound of the structure: 




(Original) A compound of the structure: 

OCH3 




o e No® 

(Original) A compound of the structure: 




H OCH2CH3 
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(Original) A compound of the structure: 




(Original) A compound of the structure: 




(Original) A compound of the structure: 




(Original) A compound of the structure: 




(Original) A compound of the structure: 




H OCH2CH3 
(Original) A compound of the structure: 





(Original) A compound of the structure: 




(Original) A compound of the structure: 
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(Original) A compound of the structure: 




(Original) A compound of the structure: 




(Original) A compound of the structure: 



OCH3 



CH3O 




(Original) A compound of the structure: 




34. (Original) A compound of the structure: 



OCH3 



O-P-O 




35. (Original) A compound of the structure: 



CH3O 



OCH3 H 
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-Fj-OCH2CH3 
OCH2CH3 



36. (Original) A compound of the structure: 



CH3O 




37. (Cancelled) 



38. (Cancelled) 



39. (Cancelled) 

40. (Cancelled) 

41 . (Currently Amended) A method for inhibitiing tubulin polymerization by contacting a 
cell tubulin containing Gvstom with an effective amount of a compound described in any 
one of claims 1-3640. 

42. (Currently amended) The method of claim 41 wherein said cell syst e m is in-a tumor 
cell. 

43. (Currently Amended) A method of treating a mammal host afflicted with a neoplastic 
disease by administering to said mammal host a therapeutically effective amount of a 
compound described in any one of claims 1 -3640. 

44. (Currently Amended) The method of claims 4 1 , wherein the contacted cell s ystem is 
located in a patient. 

45 . (Currently Amended) Th e m e thod of claim 4 1 d e scribed furth e r as for A method for 
treating cancer by administering to a patient in need thereof, a therapeutically effective 
amount of a compound described in any one of claims 1-36, wherein said cancer is 
selected from the group consisting of may b e chos e n from th e group containing 
leukemia, lung cancer, colon cancer, thyroid cancer, CNS cancer, melanoma, ovarian 
cancer, renal cancer, prostate cancer, pancreatic cancer, and breast cancers. 

46. (Currently Amended) A pr e paration for pharmac e utical us e containing pharmaceutical 
composition comprising a compound from any one of claims 1-3640 as an active 
component along with a pharmaceutically acceptable carrier. 

47. (Currently Amended) A method for selectively targ e ting and destroying tumor 
vasculature in a patient comprising administering an effective amount of a compound 
described in any one of claims 1-3640- 
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ABSTRACT 

Stereoselective Sjmthesis of Conjugated Diene Systems 
and Design of New Tubulin Polymerization 
Inhibitors as Antimitotic Agents 

Feng Wang 

Mentor: Kevin G. Pinney, Ph.D. 

A new synthetic methodology has been developed for the sjmthesis of 
highly functionalized, conjugated dienes from.alkynyl oxirane precursors by 
treatment with an appropriate organocuprate reagent. The reaction proceeds 
in a highly stereospedfic fashion in each case. The stereochemistry of the 
methyl substituted diene (as a bi^ p-nitrobenzoate derivative) and the phenyl 
substituted diene was determined by x-ray crystallographlc analysis. 

An indole-based ligand has been prepared as a new antimitotic, 
anticancer agent based on previous work with bcnzo[blthiophene systems. 
The indole target compound was prepared in good yield, and biological 
evaluation indicates that tius ligand has remarkable activity* 

The methyl substituted conjugated diene adopts an $<is conformation 
which might be utilized as a peptidomimetic p-tum analog- Accordingly, we 
have modified this ligand to incorporate methoxyaryl motifs reminiscent of 
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colchicine and combretastatin both potent antimitotic/ antitumor agents. 
Biological evaluation oi thes$ compounds is in progress. 
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CHAPTER FOUR 
Conclusions 



The fittt project has focused on the development of a new synthetic 
methodology (or the stereoselective synthesis of highly functionalized/ 
qonjugated diextes from aU^yl oxirane precursors. The conjugated diene is 
obtained in one step from ih^ requisite alkynyl oxirane by treatment with an 
appropriate organocuprate reagent. The scope of the reaction is such that it 
tolerates a wide variety of alkyl and aryl cupraj:^ reagents. The reaction 
appears to proceed in a highly stereospedfic fashion and tolerate a wide 
variety of functicmality on bofli tiie alkynyl oxirane as well as within tiie 
organocuprate reagent itself. The allylic alcohol "handles" are convenient 
sites for the incozporation of this molecular fragment into more coii^lex 
molecular systems. The stereochemistry of the methyl sub»titute4 diene was 
determined by x-ray crj^tallographic analysis of the bis j^-nitrobenzoate 
derivative (structure determined throu^ a collaborative e^rt with Professor 
William Watson, Texas Christian University) as well as the phenyl 
substituted conjugated diene (structure determined through a collaborative 
effort with Professor Donald MuUica, Baylor University). Two mechanisms 
have been proposed to explain the different stereochemistry observed in Ihis 
study. 
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In the futiire, this new methodology will be applied toward the 
synthesis of more complex molecvilar systems. Since the S-cis conformation 
is obtained readily, these conjugated dienes may prove useful as diene 
partners in Dlel^Alder reactions applied toward fhe preparation of various 
ring systems. 

In addition, dffotts will be directed toward selective functionalization 
of the diol in order to facilitate the incozporation of these conjugated dienes 
as building blocks for the syndiesia of target compounds which contain this 
structural motif. 

The second project hsis focused on the design and synthesis of an 
indole-based analog as a new antimitotic agent, as well ^s the preparation of 
conjugated diene-based compounds as p-tum peptidoifdmetic aiudogs. The 
target compounds 33, 25, 26, 27, 28 and 29 were achieved in good yield. 
Compounds 33, 21, 25, 26 and 27 (Figure 19) have been evaluated in terms of 
their cytotoxicity against selected human cancer cell lines (collaboration witii 
Professor George Pettit, Arizona State University)"* as well as their abiUty to 
inhibit tubulin polymerization (by Dr. Ernest Hamel, National Cancer 
Institute).*" Compounds 25 and 27 have marginal activit/, while compounds 
26 and 21 have no activity against human cancer cell lines. Compounds 28 
and 29 are currently being evaluated for their biological activity. The 
evaluation of the indole-based analog 33 shows that this ligand demonstrate 
remarkable cytotoxicity against selected human cancer cell lines (GIso<lxlO'^-3 
Hg/mL) as well as excellent tubulin inhibition (ICsobO.5-1.0 pM). 
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Bdsed on these promising results, several new analogs of the indole 33 
will be synthesized, a|\d evaluated for their biological activity (Figure 20). 
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OxiGENE, Inc. / Baylor Uniyersity 
Year 1 (June 1, 1999 - May 31, 2000) Grant Supplement 
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Project 2 Supplement: Synthesis of Tumor Vasculature 

Targeting Agents 

Professor Kevin G. Pinney. Principal Investigator 

Introduction; A number of phosphate prodrugs that we have prepared, to date, demonstrate 
excellent specificity in terms of targeting tumor vasculature. These compounds follow the now 
established protocol for tumor specific vascular targeting drugs; in other words, the phosphate 
prodrug form is not cytotoxic while the parent phenolic (or amino) precursor is cytotoxic. In the 
endothelial cells of tumor vasculature there is an enhanced activity of the enzyme alkaline 
phosphatase for which the disodium phosphate salts, and the phosphoramidates are substrates. 
The activity of alkaline phosphatase on the prodrugs clips off the phosphorous construct 
revealing the parent compound in cytotoxic form directly at the site of the tumor. The actual 
biological mechanism of cellular demise (in terms of cytotoxicity) is a binding of the parent 
compound to the colchicine site on p-tubulin resulting in an efficient inhibition of tubulin 
polymerization. Two of the prodrug constructs (Figure 1) that we have prepared demonstrate 
such remarkable selectivity of vascular targeting that it is now paramount to prepare these 
compounds in larger amounts for in vivo biological studies. In addition, an indole compound 
(Figure 1) that we have developed (in non-prodrug form at this point) is among the most potent 
(including both natural and synthetic) of all compounds currently known to bind to the colchicine 
site on p-tubulin (GI50 = 5.1 x 10'^ M (cytotoxicity against human cancer cells), and IC50 = 0.5 - 
1.0 \jM (inhibition of tubulin polymerization)), and it is now of the utmost importance to prepare 
the prodrug construct of this compound in large scale for in vivo toxicology and related studies. 
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Benzol* jthiophene Prodrug (BBT-P) 
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OCH3 
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Indole Prodrug 



Figure 1 Prodrug Constructs Selected for Scale-Up Synthesis 
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Specific Aims; The proposed scale-up syntheses will be accomplished by the following research 
strategy: 

1) We have previously prepared approximately 25 mg of the benzo[i>]thiophene prodrug 
(VPM-V-152), and the same synthetic route will be employed for the scale-up 
synthesis of this compound to the 1 g level. 

2) We have previously prepared approximately 20 mg of the dihydronaphthalene-based 
phosphoramidate prodrug, and we anticipate utilizing the same synthetic strategy that 
we have already developed in order to prepare 1 g of this compound. 

3) To date, we have only prepared the indole compound without the ortho phenolic 
moiety and without the phosphate prodrug construct. The remarkable bioactivity of 
the non-prodrug construct warrants the immediate preparation of the indole prodrug 
in large scale to allow both in vitro as well as in vivo analysis. The synthesis has been 
modified accordingly in order to accommodate the phosphate moiety, and this route 
should allow the preparation of 1 g of the indole prodrug. 



Research Design and Methods; The scale-up syntheses will be accomplished by the synthetic 
routes delineated in Scheme I (for the benzo[fe]thiophene prodrug), Scheme n ( for the 
dihydronaphthalene phosphoramidate prodrug), and Scheme III (for the indole prodrug). We 
anticipate that some of the slightly lower yields (on certain steps) obtained during the initial 
small-scale syntheses will be improved during the scale-up procedures. It may prove necessary 
to protect the secondary nitrogen of the indole prior to formation of the phosphate dibenzyl-ester. 
This issue will be addressed in due course. 



Budget Justification; The budget for the project totals $ 1 1, 694 and is included with this 
proposal following the reaction schemes. The majority of the requested funds will be used to 
hire Mr. Tori M, Strong as a full-time research technician for three months (he is currently 
employed on a part-time basis). He has expertise in the proposed areas of synthesis, and will be 
invaluable in terms of bringing these projects to fruition in a timely fashion. The remainder of 
the requested funds ($4,000) will be used to purchase necessary glassware, chemicals, solvents, 
and related supplies. My research group currently includes seven graduate students, one 
postdoctoral research fellow, one research technician, and twelve undergraduate students. 
Several of these group members will be involved in various aspects of the syntheses outlined in 
Schemes I, EL, and in. 




Scheme I. Synthesis of Benzo[fe]thiophene Prodrug (VPM-V-152) 
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Scheme II. Synthesis of a Dihyronaphthalene Phosphoramidate Prodrug 
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Scheme III. Synthesis of Indole-based Prodrug 
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Salaries: 

Research Technician three months @ 100% effort $4,159 

Total Salaries: $ 4,159 

Fringe Benefits: 

Research Technician 3 months (health, social security) $ 1,248 

Total Fringes: $1,248 

Supplies: 

Chemicals $ 2,000 

Glassware and disposables $ 2.000 

Total SuppUes $ 4,000 



TOTAL GRANT COST (DIRECT) $9,407 
+ overhead (55% of salaries @$ 4,159) $ 2.287 

GRAND TOTAL $ 11,694 
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